Recent studies have shown appreciable differences in the composition of term (T) and preterm (PT) milk. During the early weeks of lactation PT milk is much richer in protein and several minerals3-8 and may be closer attuned to the nutritional needs of the preterm baby. Lemons et al.8 calculated that 170-200 ml/kg/day of 'average' PT milk would supply all the nutrients except calcium, phosphorus, and possibly iron, needed by a preterm infant of 33 weeks' gestation to sustain the intrauterine growth rate. They concluded that the milk from the baby's mother was preferable to T milk or pooled mature breast milk, but that supplementation with calcium, phosphorus, and possibly other factors might be warranted. Gross et al.4 stated that 'PT milk appears to approximate more closely the nutritional needs of the preterm infant than does other breast milk', but later5 they reported wide variability in the composition of PT milk from different women and warned that the nutrient concentrations might sometimes be inadequate for the baby's needs. Hibberd et al.9 also found wide variation in the composition of PT milk. They were unconvinced of the nutritional superiority of PT milk and suggested that a higher nitrogen content resulted from 'leakage' of serum proteins into the alveoli of the immature mammary gland and was not therefore an adaptation to the needs of the preterm infant.
Whether nature provides for the special nutritional needs of the preterm infant is an interesting and controversial question. Clinical studies on preterm babies given mature donor milk have yielded conflicting results, but the predominant view strongly expressed by Davies' and by Fomon et al.2 is that mature human milk may be seriously deficient in protein and perhaps in other nutrients also.
Recent studies have shown appreciable differences in the composition of term (T) and preterm (PT) milk. During the early weeks of lactation PT milk is much richer in protein and several minerals3-8 and may be closer attuned to the nutritional needs of the preterm baby. Lemons et al. 8 calculated that 170-200 ml/kg/day of 'average' PT milk would supply all the nutrients except calcium, phosphorus, and possibly iron, needed by a preterm infant of 33 weeks' gestation to sustain the intrauterine growth rate. They concluded that the milk from the baby's mother was preferable to T milk or pooled mature breast milk, but that supplementation with calcium, phosphorus, and possibly other factors might be warranted. Gross et al.4 stated that 'PT milk appears to approximate more closely the nutritional needs of the preterm infant than does other breast milk', but later5 they reported wide variability in the composition of PT milk from different women and warned that the nutrient concentrations might sometimes be inadequate for the baby's needs. Hibberd et al.9 also found wide variation in the composition of PT milk. They were unconvinced of the nutritional superiority of PT milk and suggested that a higher nitrogen content resulted from 'leakage' of serum proteins into the alveoli of the immature mammary gland and was not therefore an adaptation to the needs of the preterm infant.
The question of the adequacy of milk from surrogate mothers and indeed of the maternal milk as sources of vitamins for the rapidly growing preterm infant has so far received little attention. There is as yet no published report comparing the vitamin composition of T and PT milk and the present study was The vitamins were assayed once only in the main, and in several instances there was insufficient test sample for the full range of assays. The assays were interpolated in a larger series of assays on milk in which reference milk samples were included and assayed repeatedly as a check on within assay and between assay variability. From this experience it was apparent that errors of measurement made a small contribution only to the comparatively wide ranges of variation given with the mean values in Tables 1 and 2 . A standard deviation of about 3 0 would be fairly representative for all of the assays. The DHSS19 report gives the same value (0.1 ng/ml) for vitamin B, 2 in mature milk from 5 collection centres. This uniformity is surprising, and the results should perhaps be regarded with caution since Gregory14 found that vitamin B12 in human milk was not released by the extraction procedure that was used for these analyses. Our values were higher, in the range 0 11-0 57 (mean 0 23) ng/ml.
Vitamin composition of term and preterm milk. Table 2 compares the B vitamin composition of colostrum, transitional milk, and mature milk from mothers of term and preterm babies. Mean values and ranges are given. In several instances, and especially with colostrum and transitional milk, the distribution of the values was not normal and it was decided that the standard deviations gave no useful information and were better omitted. Mean riboflavin concentrations were similar in T and PT milk and showed no appreciable change with advancing lactation. Thiamin content increased greatly with duration of lactation-apparently more so with T than with PT milk. The mean content in mature PT milk (89 ng/ml) was only half of that in the T milk (183 ng/ml) and much lower than the value (169 ng/ml) given by the DHSS19 as representing mature T milk at about 36 days' postpartum.
Vitamin B6 and folic acid followed a similar pattern to thiamin, though with these 2 vitamins it seems likely that the lower content in the mature PT milk may be attributable to the relative immaturity of the milk (mean 55 v 87 days postpartum respectively). Our value of 62 ng/ml for vitamin B6 in PT milk at about 55 days may be compared with 59 ng/ml for T milk at about 36 days,19 and 107 ng/ml (this study) with 180 ng/ml8 for T milk in later lactation. Karlin20 found that the content of folic acid increased only slowly during lactation to a stable value of about 40 ng/ml by the fourth month.
The content of pantothenic acid increased from about 1 2 jig/ml in colostrum to 2-6 jig/ml in mature T milk. The mean values were lower in PT milk but the differences were not significant. Nicotinic acid and biotin concentrations increased similarly with duration of lactation, and again the mean values were much the same in T and PT milk.
Mean vitamin B12 concentrations were highest in colostrLum and higher in PT than T milk. The content fell with duration of lactation and in mature lactation the mean concentration was the same in PT and T milk. Tables I and 2 represents a wide range of values. In several instances the variation reflects systematic differences between milks from different mothers. The figure shows values for pantothenic acid, vitamin B6, and thiamin in serial samples from several of the preterm mothers during the early weeks of lactation. There were large differences in pantothenic acid concentrations in milks from the different mothers, and at 7 weeks the values for 'Mrs Hall' and 'Mrs Clark' were still low. Similarly, vitamin B6 and thiamin concentrations were lower than in mature T milk and there were consistent differences between mothers. Folic acid and biotin concentrations increased slowly with duration of lactation and there was wide variation between milks from different mothers. pattern. The general trend was for the content to decline but in 1 instance the values increased sharply. In 1 mother, a vegetarian, the milk samples were uniformly low in vitamin B12 (0-02 ng/ml).
Individual variation. Each mean in
Among preterm babies given their own mothers' milk, intake of B vitamins may differ widely and systematically for several weeks after parturition. 'Baby Hall', for example (Figure) , during his first 7 weeks received milk that contained only 1.2 vg pantothenic acid per ml, whereas 'baby Jones' received about 2.4 jig/ml. Conversely, with vitamin B6, 'baby Jones' received considerably less than 'baby Hall'.
Discussion
Pooled banked milk is often given to preterm babies, though it does not provide sufficient nutrients to sustain the intrauterine growth rate, or as rapid growth as with a cows' milk formula.22 23 There has been little speculation about the adequacy of the vitamin content, though we may reasonably suppose that the vitamin needs of the faster growing PT 
